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INTRODUCTION 
In the present experiments, the intestinal arteries of dogs were interrupted in 
di百erentpositions in order to田eif the animals could survive the operation. The 
result was that some ways of devascularization killed al the dogs that had under-
gone the operation, while others did not. In order 旬 testtheir e百ectson the oper-
ation, antibiotics w~re administered to the dogs who田 intestinalarteries had been 
devascularized in such position as would be fatal旬 them.
METHOD 
Adult dogs were used, as in the previous experiments. Operation were performed 
under aseptic conditions, with 5% isomytal solution injected intravenously for anes-
thesia. 
The abdomen was opened, and the omentum was cut of. The stomach, large 
and small bowels, and spleen were then pushed rightward to reach for the root of 
the A. mesenterica cran., which was doubly clamped, divided, and ligated at its root. 
The A. ileocolica, A. colica dext., A. colica med., A. meser】旬ricacaud. and A. rectalis 
cran. were also doubly clamped, divided, and ligated at their res戸ctivebranching. 
Figure 1 shows how the devascularization was performed. 
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Fig・. 1 Diagram of operative procedure, showing where the principal 
intestinal arteries are ligated and divided. 
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During the operation, 1.0 g of crystalline dihydrostreptomycin sutfate“Sankyず
and 200,000 units of crystalline penicillin G “Banyu＇’（abbreviated to SM and P 
respectively in the following pages) were given intramuscularly, and after the 
operation, 0.5 g of SM and 100,000 units of P were injected also intramuscularly 
every 6 hours for 7 days. 
RESULTS OF EXPERIMENTS 
(1) Group 1 ; cases given no antibiotics (Table I) 
i） λcase in which the λ. me叩ntericacran. and caud. were ligated and 
divided 
In this case, the入. mesentcrica cran. and caud. ＂℃ I℃ both clevascularized at 
the same time. After the operation, the dog had hemorr・hagicvomiting, and died 
at the 13th hour, when an autopsy was performed. There was a. lot of dark, foul-
smelling, hemorrhagic fluid in the peritoneal cavity. The bowels were dark red 
from the duodenum to the jejunum, and dark reddish brown from the ileum. to the 
large bowel. becoming edematous and jelied. Tht) whole mucosa was observed加 be
swollen, hemorrhagic or necrotic, and ea可 tocome of. The mesenteric veins wern 
enlarged and full of blood, and hemorrhagic spots seen here and there. There were 
a lot of bloodv fluid contents in the lumen of the bowel. 
Histological examinations revealed that in the bowel wall where great changes 
were observed, the epithelial cells had come off necrotic, and that a high degree of 
cel infiltration was obse1’vcl in the propria mucosae and submucosa, the latter of 
which had i臼 vesselscongested, while the other la~℃rs were only slightly degene-
rated (Figs. 2 and 3). 
i) Cases in which the 1¥. mesenterica cran. was ligated and divided 
The 3 cases of this group【iiedbetween 29 and 87 hours after the operation. 
At autop可， there¥Ya日agreat deal of stinking, hemorrhagic fluid in the per,i旬・iwal
cavity. The brm℃ls had been changed into dark red from the duodenum t.o. the 
ascending colon, with a lower part of the small bowel having become dark reddish 
browm, edematous, and jelied. As in case i，出emesentery had hemorrhagic spots, 
with its vein full of blood. 
The mucous surface was found dark red, and as we came down to the lower 
part of the small bowel, greater changes a1)pearecl in the mucosa. The mucous 
surface on the antimesenteric upper portion of the small intestine had necrotic spots 
of irregular shapes, which increa日cf1in the anal direction until necrosis spread over 
al the lower portion of the small bowel.λs in case i, the bo＼＼℃I contents were 
hemorrhagic. If a part of the bowel wall sho¥ved a great change to the naked eye, 
al the layers of that part n℃I℃， histologically, so necrotic that th cy were barely 
distinguishable from one another (Figs. 4 and 5). 
ii) Cases in which the four principal colic arteries (A. mesenterica caud., A 
coli ca dex., J ¥. coli ca med. andλ，ileucolica) ¥'ere ligated and divided 
Of the 3 cases belonging to this group, one died from suffocation 12 hours 
after the operation, and the other two survived. At autopsy, there was no peri’ 
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I Dog I門！WeightI s~in；~ 
: No. I .:iex I (kg) I rn：ふ）＼
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an. & caud. I’＂ I 0 I ＂・v I d l 官
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｜♀ I 10.0 I ~：~ 1－件
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l合｜山＼sぷ」
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toneal臼uidin an~＇ of them. The serosa surface showed nothing very unusual, 
except for持55in which the loops of small bowel were adherent to the descending 
colon. The mucous surface did not show any great change, except that in特5,it 
was slightly atrophic, and that ~86 which had new hemorrhage in part of the 
descending colon. The mesentcr~＇ had no hemorrhagic spots, either. 
Histological!~＇ cel infitration was observed in the propria mucosa; the epithelial 
cels suffered a slight degree of necrobiosis here and there ; a slight degree of 
edema, congestion, and cel infiltration were recognized in the submucosa; and no 
ulcers were found (Figs. 6 & 7). 
iv) Cases in which the A. mesenterica caud., A. ileocolica, A. colica dext., A. 
colica mecl. and A. rectalis cran. were ligated and divided 
The 3 cases of this group died 15 to 75 hours after the operation. An autops｝ア
was performed. There was some hemorrhagic or purulent hemorrhagic peritoneal 
fluid in al of them. Changes were observed covering the area extending from the 
transverse colon to the descending colon. In非71the serosa had become thin, with 
grayish green, dirty, purulent matter on it, while in the others it was dark reddish 
brown and soft, with large perforation in特74. The mucsa was grayish green and 
smooth in特71,whereas in the other two it was dark brown and edematous, with 
its folds disappearing. 
Histologically, in al three cases necrosis was observed in the bowel wall to 
such a high degree that al cells had been destroJアed,with their nuclei missing, 
although the layers were distinguishable from one another (Figs. 8 & 9). 
(2) Group 2: case品 givenantibiotics (Table 2) 
The abcl¥℃ experiment日madeit clear what methods of devascularization were 
fatal to al the dogs that had undergone the operation. In the following, antibiotics 
(SM and P) were intramuscularly injected into those cases whose bowel arteri巴S
were devascularized according to such methods. 
i) Cases in which the 人.mesenterica cran. was ligated and divided 
The 3 cases of this group died 78 to 96 hours after the operation. The autopsy 
revealed that both had some peritoneal fluid which was hemorr・hagicor purulent 
hemorrhagic and only slightlJア foul-smelling. As to the bowel wall, the serosa 
covering the duodenum to ascending colon was dark brown and edematous and the 
mucosa of these parts was dark brown and necrotic. The cases （榊1)had perfora-
tions in the ileum. No .hemorrhagic spots were observed in the mesentery. The 
bowel contents wc1℃ hemorrhagic. 
Just as in the ca円。sof group 1, if a part of the bowel wall wa日observedwith 
the nakecl c~·e to Ix; great！~· changed, almost al its la~℃rs suffere〔lnecrosis histolog圃
icaly. In those portions which we1℃ slightly necrotic, however, a higher degree of 
cel infiltration than in group 1 was observed in the submucosa and muscular coat 
(Figs. 10, 11, & 12). 
i) lミtsesin nァhichtheλ. mesenterica caucl., A. ileocolica, A. colica dextra, A. 
colica media andム＼.rectalis cran. were ligated and divided 
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an autopsy. There was no peritoneal fluid. Kor did the scrosa demonstrate any 
remarkable changes, except that主58had the descending colon strictured. 
In ;58 the mucous surface was da!'k brown and smooth in the stenotic portion 
of the bowel. All small mc:s:Jcolic ycsscls were田enenlarged. 
The histological findings of the large bowel wall were : that the epithelial cels 
were slightly degenerated ; that cell-infiltration was observed in the propria mucosae; 
and that neither hemorrhage nor cell-in白ltraticn＼γa只 s:enin the submucosa, ＂’hich 
＼＼＇加 onl:;slightl;.ア edematousand congested. In ~58 the mucosa and muscularis 
mucosae of the stricturecl portion of th0 colon had bzcome necrotic and ulcerous, 
while the other portions showed no i・cmarkablechan広Cお（Figs.13 & 14). 
(3) Changes checked 3, 6 and 12 hours after the operation in the cases where 
the A. mesenterica caud.，ん ilcocolica，入.colica dextra, A. colica media, J¥. rectalis 
cran. were ligated and diγided. (Table 3). 
Table. 3 3.6 ancl 12 hour follow-up of the cases in ¥Yhich the four principal 
colic arteries and A. rec:talis cran. were devascularized. 
Dog ! - I Weight I Macroscopic r:ndings 
'Rcoperat10n I Sex I 1 一 一ァ一一一一一 一一一 ー 一一一一
C.:o. 1 I (kg) if】e1‘
s I i「 l ！－一丁一i 了一一 i可町正司可1叫可：；J 函~h~3rd hour 89 J ♀ 8.5 I sli ; ~ 
一0 一6tha~ 
antib10t悶（ 叶 一一「一－一； ｜ 件 id互rk－：三d己is「fro1i1一｜一一一一
' 12th~hour 92 I合 i 5.0 !slightly bloody ' transvei;se colon to I dark red 
一ー 一一一L '.turbid. stinking: I descending-colon I 
, I I 1 fresh red, 
臼ses I 3ふ m・ I 90I合：9.o I '. l hemor向 ic
giv [ at [ 1 I I I fresh red, 
! 6th h附 i83 I♀： 7・0 I I I he1 r gi c
剖山mi at i 91 ♀ 6.5 i I i~す1ι~t1~~ reddi 
｜ロthhour j ! Id即叩dingcolon ｜戸凶lydark red 
Six dogs were chosen and their A. mesenterica caud., A. ileocolica, a. colica 
dextra, A. colica media and人.rectalis cran. were al ligated and divided. Three of 
them were giwn antibiotics, hut the others were not. Thev were sacrificed at the 
3rd, 6th and 12th hour after the operation-one from each group at a time. 
In the cases which did not receive an:-' antibiotics hemorrhagic peritoneal fluid 
was observed to be increasing in quantit:-r as time passed, until it turned turbid at 
the 12th hour. In the others which received antibiotics, however, it ＇’as not until 
12 hours after the operation that slight!:-・ hemorrhagic fluid was I℃cognized. The 
s2rosal surface of the untreated cases drak reddish h1・；）Wnand edematous 12 hours 
after the operation, while that of the treated casss showed a Y€r)' slight degree of 
color change 011γin part of the descending colon at the 12th hour. The mucous 
surface of the large bowel had hemorrhage at the 3rd hour in the treated as well 
as in the untreated cases. In the untreated cases a reddish brO¥γn necrotic area 
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spread over the transverse and descending colons 6 hours after the operation, whereas 
in the treated cases the change appeared only in part of the descending colon at 
the 12th hour. 
Histological examinations revealed the following facts. In the untreated cases, 
at the 3rcl hour, there were hemorrhage and enlarged capillaries in the mucosa, 
slight degeneration in the epithelial cels and a slight degree of edema and congestion 
in the submucosa. At the 6th hour, al layers but a outer part of the longitudinal 
muscular layer had alread；，・becomenecrotic, and the veins of the submucosa were 
great!;,' enlarged. Thrombosis was also obsen℃cl. In the tr1:;ated cases the finding 
at the 3rd hour ＂℃ re much the same aぉthoseof the untreated 、ones. At the 6th 
hour, however, a high degree of cel infiltration. was observ~d～ in. the propria mucosae, 
and the epithelial cels were greatl）’degenerated, although there was nothing wrong 
with the other layers.λt the 12th hour, the mucosa was highly necrotic in some 
parts or other, with a high degree of cel infiltration, which was also observed here 
and there in the muscularis muco回eand submucosa, where congestion and perivas-
cular infiltration were seen (Figs. 15, 16, 17, 18, 19 & 20). 
SUMMARY AND DISCUSSION 
NrnnERSTEIN, lcmKAWA and othern reported that if the i!.lterruptipn of the A. 
mesenterica cran. was performed on a dog, the animal immediately died of hemorr・
hage, with “hamorr・hagischeGangran”in the lower part o~ ・its small bowel. My 
experiments came to the same conclusion. 
Antibiotics did not save those dogs whose A. mesenterica cran. was ligated and 
divided. Nor were they able to prevent the necrotic area from spreading in the 
small bowel. It is believed, however, that antibiotics have a certain degree of effe-
ctiveness, seeing that the mesentery had no hemorrhagic spots, that the peritoneal 
fluid was not foul-smelling, and that the period of survival was likely to be prolo-
nged. 
The effectiveness of antibiotic protection against bowel w.al necrosis can also be 
proved by the following histological findings. In those cases which received antibio-
tics, the area where slight changes were observed showed a higher degree of cel 
infiltration than in those which received rlo antibiotics. 
According to HAsEGA w A, the devascularization of the four princip,al: colic 
arteries causes the animal to die of necrosis in the bowel wall. 12to 15-]lours after 
the operation. In my present experiments, however, the 3 eases. which underwent 
such devascularization survived, with only slight local changes in the large bowel. 
The A. rectalis cran. as well as the four principal colic arteries had to be devascula-
rized to make the animals die. In this ca田，ho,Yever,necrosis wお preventedby the ad-
ministration of antibiotics, so that al the dogs survived, ・although one of them had 
stenosis and ulcers in the descending colon. Less than 6 hotirs ・after the A. rectalis 
cran., as well as the four principal colic arteries, were devascularized, the cases which 
received no antibiotics showed a considerably high degree of necrotic change in the 
bowel wall. On the contrary, the cases which received. antibiotics did not su百er
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necrosis, but had a high degree of cell infiltration which showed the viability of 
the tissues of the bowel wall. From these facts it may be concluded that antibiotics 
should be given clinically as earl:v as possible after the operation in o吋erto . protect 
the bowel wall from developing necrosis. 
CONCLUSION 
The intestinal arteries of dog were ligated and divided in di汀erentways, and 
crystalline dihydrostreptomycin sulfate and crystalline penicillin G were given to 
them. The results are as follows : 
1) The cases belonging to the below three groups died: 
(1) cases in which the A. mesenterica cran. was devascularized ; 
(2) cases in which the A. mesenterica cran. and caud. were devascularized; 
(3) ca回sin which the A. mesenterica caud., A. ileocolica, A. colica dextra, A. colica 
media, i.e., the four principal colic arteries and A. rectalis cran. were devascularized. 
On the other hand, the cases whose four principal colic arteries were .devascularized 
survived. 
2) Administration of antibiotics was not able to save those ca田sin which A. 
mesenter-ica cran. was devascularized. The spans of their lives, however, were 
somewhat prolonged by SM and P, and both macroscopic and microscopic findings 
showed the effectiveness of the antibiotics. 
3) Administration of dihydrostreptomycin and penicillin saved the animals 
whose A. rectalis cran. as well as the four principal colic arteries, was devasculari-
zed. 
I wish to thank Prof. Dr. CmsA~·唱 ARAKI and Assist. Prof. Dr. lcRro HoN.10 for their guidance 
throughout the period of this work. 
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Fig. 2 Specimen of devascularized intestine of 
~7~. 
Fig・. 4 
Fig. 6 Appearance of mucous surface of colon Fig・. 7 
in持5.
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Fig. 8 Appearance of mucous surface of colon Fig・. 9 Microscpoic appearance of colon of持57.
in持57. (H-E stain x 50) 
Fig. IO Specimen of intestine Fig. 11 
of非76.
視：7警護善説み1:..1i 
Fig・. 11 Appearance of mucous surface of colon 
of持78. (H-E stain ×50) 
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Fig・. 15 Specimen of intestine of主8ゴ
秒、
Fig" 16 Appearance of mucous surface of 
colon of ;:8'.?. 
Fig. 17 :¥Iicroscopic findings of colon of ；：氾
(H-E stain × 50) 





Fi.g. 19 Appearance of mucous surface of colon Fig・. 20 Microscopic appearance of colon 
ofが3. of持83.CH-E stain ×50) 
